Infrared interferometry of local AGN has revealed a warm (∼300K-400K) polar dust structure that cannot be trivially explained by the putative dust torus of the unified model. This led to the development of the disk+wind scenario which comprises of a hot (∼1000K) compact equatorial dust disk and a polar dust wind. This wind is assumed to be driven by radiation pressure and, therefore, we would expect that long term variation in radiation pressure would influence the dust distribution. In this paper we attempt to quantify if and how the dust distribution changes with radiation pressure. We analyse so far unpublished VLTI/MIDI data on 8 AGN and use previous results on 25 more to create a sample of 33 AGN. This sample comprises all AGN successfully observed with VLTI/MIDI. For each AGN, we calculate the Eddington ratio, using the intrinsic 2-10 keV X-ray luminosity and black hole mass, and compare this to the resolved dust emission fraction as seen by MIDI. We tentatively conclude that there is more dust in the wind at higher Eddington ratios, at least in type 2 AGN where such an effect is expected to be more easily visible.
INTRODUCTION
The introduction of the MID-infrared Interferometer (MIDI, Leinert et al. 2003) to the Very Large Telescope Interferometer (VLTI) has granted the Active Galactic Nuclei (AGN) community access to unprecedented spatial scales. MIDI operated in the N-band which in most galaxies is dominated by emission from warm, 300 − 400K, dust. Direct observation of this dust was achieved on multiple AGNs, the most iconic of which were the Circinus galaxy, NGC 1068, and NGC 3783 (e.g Kishimoto et al. 2011; Hönig et al. 2012 Hönig et al. , 2013 Hönig et al. , 2014 Burtscher et al. 2013; Tristram et al. 2014; López-Gonzaga et al. 2014 .
The spatial scales covered by MIDI provided a direct view of the expected location of the putative warm clumpy dust torus predicted by the classical model of AGN (Antonucci 1993) . The bulk of the dust mass in the torus thermally emits in the mid-IR and, therefore, should be visible to MIDI. It was thought that the dust torus would be seen as an equatorial extension in a type 2 Seyfert (Sy2) and either as a mild equatorial or radially symmetric extension in a type 1 Seyfert (Sy1) (e.g. Schartmann et al. 2005 Schartmann et al. , 2008 Stalevski et al. 2012; Hönig et al. 2012) .
MIDI found extended dust emission on the angular scale of the dust torus. However, contrary to expectations, the emission arose from the polar regions of the AGN instead. So far, 8 AGN, 2 Sy1s and 6 Sy2s, have been studied in enough detail to constrain non-radially symmetric geometry and none have shown the equatorial extension expected of the dust torus (e.g. López-Gonzaga et al. 2016; Leftley et al. 2018 ). The 2 Sy1s and 4 of the Sy2s show a polar extension and the remaining 2 Sy2s are radially symmetric. When modelling the interferometric data, it was found that the emission can be interpreted as a combination of two distinct sources. One source is partially resolved, and often polar extended, and the other is unresolved at all baseline lengths available. This, however, is not the only interpretation of the emission, it can also be explained as single power-law component, e.g. Kishimoto et al. (2011) and Hönig et al. (2012) . In this work, we use the two-component model. This allows us to separate the extended and unresolved emission and makes our work eas-ily comparable to Burtscher et al. (2013) and López-Gonzaga et al. (2016) . Hönig et al. (2013) used a polar dust wind to explain this extension and replaced the putative dust torus with a geometrically thin hot, ≈ 1000 K, dust disk to act as the dust reservoir and source of obscuration in the unified model of AGN (Antonucci 1993) . This wind is thought to originate from just outside the sublimation radius where dust disk could be puffed up due to radiation pressure and launched as a dusty wind. This would form a hollow cone-like structure around the Narrow Line Region (NLR). Not only does such an extended structure connect the smallest scales around the central engines with the larger scale host galaxies, it is also capable of explaining the apparent near isotropy of the mid-infrared emission inferred in large AGN samples (e.g Gandhi et al. 2009; Asmus et al. 2015) , all observations of the Circinus galaxy (Stalevski et al. 2017; Vollmer et al. 2018; Stalevski et al. 2019) , and the larger scale polar dust in Asmus et al. (2016) .
Radiation pressure, specifically IR radiation, was originally a way to explain how the geometrically thick classical dusty torus could be supported against collapsing into a thin disk (Pier & Krolik 1992) . In modelling from Chan & Krolik (2016 it was found that, in the low Eddington ratio case of Seyfert AGN, the vertical support from the radiation is insufficient and the dust collapses into a thin disk but, nevertheless, a radial dusty wind is produced. Hydrodynamic models (e.g. Wada 2015; Namekata & Umemura 2016; Williamson et al. 2019 ) came to similar conclusions although the geometry of the disk and wind varies from model to model depending on the included model parameters and resolution of the simulation. Williamson et al. (2019) make the further point that the wind was highly sensitive to the anisotropy of the central radiation and to the Eddington ratio. Therefore, we should see a change in the dust distribution in AGN with Eddington ratio.
In the study of ESO 323-G77 it was inferred that the unresolved emission, as seen by MIDI, is the hot dust close to the sublimation radius (Leftley et al. 2018) . This had been concluded for other objects previously (e.g. Burtscher et al. 2009 ), however, ESO 323-G77 was the first polar extended source where the unresolved component is dominant. Its dust structure, from SED modelling, is very compact; the compact emission is similar to that seen in two quasars (Kishimoto et al. 2011) . Because ESO 323-G77 is considered to have a higher Eddington ratio than typical Seyferts, the tentative conclusion was drawn that more dust resides in the disk at higher Eddington ratios.
In this paper we present a detailed analysis of 8 AGN that have so far unpublished MIDI data. We will use the larger sample of AGNs, comprised of the 8 new objects and the 25 from literature (Burtscher et al. 2013; López-Gonzaga et al. 2016; Fernández-Ontiveros et al. 2018 , 2019 , to investigate the tentative evolution of the dust distribution with Eddington ratio put forward previously in Leftley et al. (2018) and, separately, conclude whether any of these objects invite further study with the new era instrumentation.
In Section 2 we describe the observations used in this paper and our reduction method. In Section 3 we detail the modelling performed on the interferometric data. Next, in Section 4 we present the results of each object and our investigation into the relationship between Eddington ratio and dust distribution. In Section 5 we discuss the implications of our findings in Section 4 and possible avenues of future work. Finally, in Section 6 we summarise our work.
OBSERVATIONS AND REDUCTION
We analyse all yet unpublished MIDI data on 8 objects: Fairall 51, Fairall 49, Fairall 9, MCG-06-30-15, Mrk 509, NGC 2110, NGC 7213, and NGC 7674 ; which we supplement with archival and new spectrophotometric data obtained with the VLT-mounted Imager and Spectrometer for the mid-IR (VISIR; Lagage et al. 2004) as described in detail in the following.
MIDI
We use all publicly available MIDI data on the ESO archives for each object, including previously unpublished data. Observation dates and programme numbers are listed in Table 4 . We reduced the observations in the same manner as Leftley et al. (2018) . The observations are grouped into 30 minute blocks in accordance with López-Gonzaga et al. (2016) , reduced using EWS from MIA+EWS 2.0 (Burtscher et al. 2012) , and calibrated using the closest standard star in time. We do not, however, use the structure function (SF) method for estimating the error from atmospheric variation. This is because the SF for all objects do not show useful structure. This is due, in part, to an insufficient number of calibrators observed during the night and possibly further influenced by the introduced variation from no-track calibrators (see Section 2.1.1). From the final product we extracted the correlated flux and compared it to the total flux from VISIR single dish spectrophotometry (see Section 2.2).
No-Track Mode Calibration
The no-track mode on MIDI, used by many of the observations in this paper, can cause the measured correlated flux to be artificially reduced if the object fringe strays too far from the set delay position. To prevent this, EWS only selects those frames where the fringes are within 100 µm of the set delay position. This behaviour is standard for all modes offered by MIDI. To check for any systematic differences between tracked and non tracked objects we compared the normalised difference in ADU of calibrators that have adjacent non tracked and tracked observations. Figure 8 in the Appendix shows the objects used as well as the normalised ADU differences at 8 µm and 12 µm.
We find that the no-track calibrators normally have a lower flux. Furthermore, when we separate the results by the amount of time the fringe spends close to the piezo delay position, we find that observations that spend most of their time near this position have higher fluxes, closer to that of the tracked calibrators, when compared to those that spent very little time near the piezo delay position. However, there is less difference between calibrators which have a moderate amount of frames, ≈ 50%, recorded close to zero Optical Path Difference (OPD), and those which only have a few frames recorded close to zero OPD.
The discrepancy between tracked and no-track sources could be caused by this difference in average OPD, the distance between the group delay fringe peak and the piezo delay line position, between tracked and no-track sources. A tracked object is normally, on average, 40 µm away from the piezo delay. However, a no-track object can spend a significant amount of time close to the 100 µm limit. So, even with the limit, this difference may be significant. To test this we set the acceptable OPD range to be more strict. By choosing OPD ranges smaller than the piezo scanning range we should remove this effect at the expense of the number of frames that can be used to calculate the correlated flux. We split the standard OPD range into 20 µm blocks, setting minimum OPD, minOPD, and maximum OPD, maxOPD, in EWS to [0, 20, 40, 60, 80] and [20, 40, 60, 80, 100] respectively. We compared the uncalibrated correlated flux of the tracked and no-track calibrators for each range. We find that the uncalibrated correlated flux decreases with increasing OPD as expected. However, we also find that even for the narrow OPD ranges the correlated fluxes obtained in tracked and notrack mode do not agree. The difference in correlated fluxes for the two modes shows no consistency or further structure between objects (example in Figure 9 ). Therefore, we cannot correct for this difference when reducing and calibrating objects taken with the no-track mode.
Because the conversion factor loosely depends on the average OPD we will still have these correlation losses if we calibrate no-track science with no-track calibrators. Therefore, we include an additional 8% uncertainty on the correlated flux of all no-track observations at 12 µm. This error was derived from the scatter of the conversion factor differences between the comparable tracked and no-track calibrators and can be seen in Figure 8 . We also show the mean difference for two different OPD ranges, the standard range of 20 µm−100 µm and a more restricted range of 10 µm−40 µm to demonstrate that this offers no significant reduction in this error at either wavelength.
Non-Detections
Many observations are of insufficient quality to use in fitting. We define an observation as bad if the 9µm atmospheric ozone feature is not clearly present in the uncalibrated correlated flux. However, a true non-detection, one not caused by weather or instrumental failure, can hold important information in interferometry. A low visibility means an object is highly resolved. We made two checks to identify true nondetections.
The first check is using the ESO Observatories Ambient Conditions Database to see if the observation coincided with adverse observing conditions. We also used the changes in the conversion factors of the calibrators (Burtscher et al. 2012) to confirm these events.
The second check is to look for correlations between PA, baseline length, and the non-detections. If the non-detections are true then they must either be a low emission period in the AGN or caused by the object being resolved to the interferometer. In the latter case the non-detections would be grouped either above a certain baseline length or at a particular PA if the extended component has an angular dependence. If, on the other hand, other observations with equal or larger baseline lengths at similar PAs have detections then the nondetection is not caused solely by the geometry of the source.
Most of the non-detections were shortly followed by successful no-track observations and, therefore, do not provide any useful upper limits. Fairall 49 is the only object where we have a true non-detection that was not followed by a notrack observation. However, the upper limit from this measurement provided no further constraint to Fairall 49, because the measured visibilities have very low uncertainties and are already lower than the limit from the non-detection (see Figure 1). Therefore the upper limit was not included in fitting. This is because it is at a longer baseline length than the other two observations, therefore, it tells us that the visibility does not increase after the 57 m observation which is already assumed by our simplistic model (see Section 3).
VISIR
The spectrophotometry from MIDI, used to calculate the visibilities, is usually poor for faint objects (Burtscher et al. 2012) . Therefore, it is often better to use instead the singledish spectrophotometry from VISIR as total flux reference. This is done for all objects in this work. Archival VISIR low spectral resolution N-band spectra are available for all objects except Fairall 51 (Fairall 9 and Fairall 49 in Jensen et al. 2017; MCG-06-30-15, Mrk 509, NGC 2110, NGC 7213 and NGC 7674 in Hönig et al. 2010) . For Fairall 51, we obtained a new spectrum with VISIR after its upgrade (Käufl et al. 2015; Kerber et al. 2016) in October 2018 as part of ESO programme 0101.B-0411 (PI: D. Asmus) in low-resolution mode with standard chopping and parallel nodding, and an on-source exposure time of 5 min. The conditions were rea-sonably good (water vapour ∼ 2.5 mm, infrared sky surface temperature ∼ −93 • C, optical seeing ∼ 0.8-1.0 arcsec). The data were reduced with the ESO pipeline and flux calibrated using the corresponding acquisition images. In particular, we scale the spectra by the ratio of the synthetic photometry, derived from the acquisition filter transfer function, to the photometry of the acquisition image. The resulting spectra are shown in Figure 7 .
In order to check for long-term variability of the AGN at the MIDI wavelengths and better constrain the total flux during the MIDI observations, we obtained two or more epochs of VISIR imaging photometry of all objects except Fairall 49 in 2015 and 2016 (ESO programme IDs 095.B-0376 and 096.B-0369; PI: D. Asmus) in the filters PAH1 (8.59 µm) and PAH2_2 (11.88 µm). Standard imaging mode with chopping and perpendicular nodding with a throw of 10 arcsec was used. The on-source exposure times were 7 and 10 min, respectively, and observations of the science targets were followed by MIR standard stars from the catalogue from Cohen et al. (1999) , selected to be into a similar direction in the sky. The data reduction and flux measurements were performed with a custom made PYTHON pipeline (Asmus, in prep.) .
The resulting fluxes and measured sizes of the nuclei are listed in Table 1 , whereas the fluxes are averaged over all the epochs, and the FWHM values are the smallest measured for each filter.
The fluxes of the individual epochs are all consistent with no flux variations during the measurement epoch and also agree within the uncertainties with the historical values and taken from Asmus et al. (2014) , except for NGC 7213 and NGC 2110. In the case of NGC 7213, the flux level in both filters has decreased by ∼ 20% since the last measurement in 2009. Thus, we scale the VISIR LR spectrum accordingly to match the 2015 fluxes which are closer to our MIDI observations. Furthermore, NGC 2110 showed a flux increase by ∼ 20% over the whole N-band between 2007, when the VISIR LR spectrum was taken, to 2010. From 2010 to 2015, the flux levels seems to have remain constant. Therefore, we scale the VISIR LR spectrum 20% up to match the flux levels during the MIDI observations. Finally, to check if the VISIR data are a good substitute for the MIDI spectrophotometry we compare all the MIDI total flux spectra for each object against its VISIR counterpart ( Figure 7 ). We find good agreement between the spectrophotometries for all objects except Fairall 49 and NGC 7213. Both of these have a VISIR spectrophotometry consistently higher than the MIDI observations. The VISIR observations are within errors of the MIDI observations on both these objects but they are consistently above. For Fairall 49 we only have two observations, therefore, the difference is not significant. Furthermore, the one observation that was significantly lower does not agree with the contemporaneous correlated flux measurement. A comparison between the dimmer MIDI spectrophotometry and its correlated flux counterpart leads to visibilities of greater than 1. Further study of the spectrophotometry shows that the observation is suffering from poor sky subtraction. The remaining spectrophotometry agrees with the VISIR results. We will provide two interpretations of the geometry for NGC 7213 using both spectrophotometries as the zero baseline value.
SEDs
For each of the objects we attempt to create an infrared spectral energy distribution (SED). To match the angular resolution of VISIR we use archival ISAAC data (Moorwood et al. 1998 ) (see Table 6 ). There was no ISAAC data available for NGC 2110, instead NACO was used (Lenzen et al. 2003; Rousset et al. 2003) . The reduction methodology is the same.
ISAAC
The ISAAC data were extracted using the python package PHOTUTILS (Bradley et al. 2019 ) and ASTROPY (Astropy Collaboration et al. 2013) with an aperture of radius 0.5 arcseconds. Each extracted observation was calibrated using the closest standard star in time. The uncertainty on the calibration was found by reducing all observations of the standard star within 1 hour of the selected calibration observation and finding the standard deviation and average count. The error was added in quadrature to the error derived from the background noise. The zero point was calculated for each calibration observation and the average was used as the zero point for the science observation. For the L and M band, chopping and nodding was used. However, it was not used for the H and Ks bands.
Spitzer
To cover the longer wavelengths we use archival level 2 Spitzer data (see Table 2 ). All observations of each AGN were collected and binned into 0.1 µm bins, the content of these bins were averaged. We then plot the Spitzer and ISAAC data along with the VISIR spectrophotometry in Figure 1. For the sake of clarity, we only plot the low resolution data. These SEDs allow us to look for relationships between SED features and interferometric visibilities (in Section 4.3).
MODELLING
As an initial check for position angle dependence in the MIDI data we use the same method demonstrated for ESO 323-G77 in Leftley et al. (2018) . To summarise this method, we compare the visibility at 12 µm ± 0.4 µm to the baseline length and separate the observations by PA into three groups consisting of 0 • PA < 60 • , 60 • PA < 120 • , and 120 • PA < 180 • . For all further discussion we only (3) and (4): nuclear flux densities at 8.6 µm and 12 µm estimated from the filters PAH1 and PAH2_2, respectively through Gaussian fit photometry. The quoted uncertainties are dominated by the systematic uncertainties on the calibrator flux in all cases which is ≤ 10%; (5) and (6): the smallest FWHM values in the PAH1 and PAH2_2 filters, respectively, of all the epochs from Gaussian fitting. The major and minor axis are averaged. Values marked by a * are taken from the VISIR image collection of Asmus et al. (2014) if they provide better estimates than the new data. Fairall 49 is completely taken from the latter work and is listed here for convenience. Fairall 49 is the only object to show a significant change in visibility with baseline length in the initial check, though we only have two observations from which to draw this conclusion. Since we do not find PA dependent structure in any objects we rotate the bins incrementally by 10 • through 50 • to rule out that the lack of structure was due to bin choice. We do not find a PA dependence in any objects, therefore, we can simplify our model for these AGN. Because our objects show no clear variation in visibility with PA, at MIDI's level of accuracy, we fit a constant plus a radially symmetric Gaussian. The constant represents the fraction of the total flux that is unresolved to MIDI at all available baseline lengths. The fitting method is the same as detailed in Leftley et al. (2018) with two free variables, the FWHM of the Gaussian (θ) and the unresolved flux fraction (p f ). In most cases the full width at half maximum (FWHM) of the extended component is unbound when fit.
In the cases where only a constant can be reliably fit the Gaussian can give us a lower bound for the radial size of the extended dust. For these objects we perform two fits to the data. In the second fit we additionally apply a non flat prior in the Θ direction where Θ is the FWHM of the Gaussian. This prior is linear and is defined as −0.15Θ. This makes smaller values for Θ more likely without affecting the result of the fit itself. After testing this prior against real data we find that any loss in accuracy caused by the introduced bias is far less than the derived error of the fit. This second fit provides us with our lower limit only, the point source fraction is still derived from the original flat prior fit.
SED modelling
The SED of an object can provide zeroth order information about the distribution of dust in the object. This is because the IR emission has a contribution from thermally emitting dust and the dust is heated by a central source. In the SED this manifests as two distinct bumps, the 3 − 5 µm bump and the 20 µm bump (Edelson & Malkan 1986; Elvis et al. 1994; Mullaney et al. 2011 ). These bumps correspond to two dusty components with temperatures of ∼ 700 K and ∼ 200 K respectively. Therefore, the SED may be able to predict the unresolved fraction seen by the VLTI. This would be a huge advantage when finding candidates for observations. We hypothesise that a black body fit to the warm or hot dust bumps in the SED of an AGN will be able to tell us the fraction of the 12 µm emission that the wind and disk, respectively, are responsible for. This would then translate into an unresolved source fraction and, therefore, a minimum visibility for future observations with, e.g., VLTI/MATISSE. For this purpose we fit two simple black bodies to the SED and compare the 12 µm emission fraction to the unresolved source fraction from MIDI.
RESULTS

General Results
We find that all of the studied sources are partially resolved. However, only two show any clear, reliable change in visibility with baseline length, at MIDI's level of accuracy, when we perform our modelling. For the unconstrained objects we can only deduce lower limits to the angular sizes of the resolved dust as well as the unresolved source fraction.
Fairall 49 and Mrk 509 show an extended dust feature when fit with the combination of a Gaussian and unresolved source. However, both objects have too scarce a sampling of the uv plane to say if the Gaussian and unresolved source model is an accurate descriptor of their geometry. This model has well described all 25 previous AGN from literature. Of these 25 objects, 13 had both components, 7 had the extended component over-resolved and could only constrain the unresolved fraction, 4 only showed the extended component (marginally resolved), and 1 was unresolved (Burtscher et al. 2013; López-Gonzaga et al. 2016; Fernández-Ontiveros et al. 2018 , 2019 . Therefore, we take this model as a general description of AGN in the mid-IR.
Results for Individual Objects
The plotted results for each object can be found, with the uv plane and SED, in Figure 1 . The probability distribution uses the flat prior for Θ and the model in the visibility plot shows the lower limit of the FWHM, as determined by the non flat prior, where the FWHM could not be constrained. Table 3 contains the results for the fitted model. The distances given are the NED, CMB, Hubble distance at the time of writing (H 0 = 67.8 km/sec/Mpc, Ωmatter = 0.308, Ωvacuum = 0.692).
Fairall 9 is at a distance of 206 Mpc. It hosts a Sy1.2 nucleus that has three observations which show no clear change in visibility with BL. Therefore, we tentatively report that this objects extended component is over-resolved and the unresolved source fraction is responsible for 68% of the flux.
Fairall 49 hosts a Sy2 nucleus and is at a distance of 88 Mpc. It has two MIDI observations ,separated by one day, of high enough S/N to draw direct conclusions from. The ∼ 3 Mλ baseline observation is unusually high when compared to the average MIDI single-dish spectrophotometry. At longer wavelengths it has a visibility of greater than 1. If we do not average the MIDI spectrophotometry and compare the unusually high observation to its contemporaneous spectrophotometry only we still get visibilities of greater than 1. However, when we compare the correlated flux to the VISIR spectrum, or the MIDI spectrophotometry of the second observation, we find that this observation gives sensible visibilities. Further inspection shows that the MIDI spectrophotometry may be suffering from poor sky subtraction. We therefore deem the interferometric observation reliable. When fit with the model, we constrain an extended component of 38 mas and unresolved source of 0.51. The non-detection, Section 2.1.2, tells us the visibility is unlikely to increase at longer baselines.
Fairall 51 has a Sy1 nucleus and is at a distance of 62 Mpc. It is partially resolved with an extended component that is larger than observable with MIDI. We conclude that Fairall 51 shows no change in visibility with baseline length or PA at MIDI's level of accuracy and available baselines. It has an unresolved fraction of 0.54 and the FWHM of the resolved component is between 65 mas and 330 mas. However, while Fairall 51 is fully consistent with an unresolved source it the data suggests a bump in the visibility between 7 Mλ and 10 Mλ (Figure 1 ). This bump is well described by a simple dust ring around the unresolved source. Further observations will be necessary to conclude if this bump is real.
MCG-06-30-15 is host to a Sy1 nucleus at a distance of 38.3 Mpc. It shows partially resolved structure that has an unresolved fraction of 0.43, however, the extended structure of this object is over-resolved. The lower limit on the FWHM of the extended dust is 43 mas with an upper limit of 350 mas.
MRK 509 hosts a Sy1.5 nucleus and is at a distance of 148 Mpc. It has three observations that show the object is partially resolved and suggests an extended dust component. The extended component has a FWHM of 18 mas, the unresolved fraction, however, is essentially unconstrained with an upper limit of 0.5.
NGC 2110 contains a Sy2 nucleus at a distance of 35.5 Mpc. It only has visibility measurements for a small range of baseline lengths. These points are mostly in agreement and show no angular dependant structure. Because of the small range of baselines we cannot say if we see baseline length dependant structure. Therefore, we cannot deduce the unresolved fraction or radial size. We find an upper limit of the unresolved source fraction of 0.6.
NGC 7213 hosts a Sy1.5 nucleus at a distance of 22.8 Mpc. It is partially resolved and shows an unresolved fraction of 0.63. The lower limit of the FWHM is 20 mas and the upper limit is 330 mas. However, in this object we find that the MIDI spectrophotometry is much dimmer than the VISIR spectrophotometry. We compare the correlated flux data with the MIDI spectrophotometry and find that this gives unphysical, high visibilities of >1. Even using solely the brightest MIDI spectrum we still find the object is completely unresolved at all baseline lengths. Investigation into the MIDI spectrophotometry shows that it suffers from poor sky subtraction, possibly due to the strong, variable background described in Burtscher et al. (2012) . Therefore, out of the two conclusions given for this object we use the result derived using the VISIR spectrum.
NGC 7674 has a Sy2 nucleus and is at a distance of 122 Mpc. It has only two observations covering a large range of baselines. We can reliably say that it is partially resolved and it is likely that it has an over-resolved extended component and an unresolved fraction of ≈ 0.29. The lower limit for the extended component is 64 mas. When viewed with VISIR, the object shows an extended dust feature with a major axis FWHM of 400 mas (Asmus et al. 2016 ).
SED visibility fractions
When we fit a simplistic black body to the hot dust feature we find no significant correlation between the unresolved source fraction and the fraction of the flux that the hot dust is responsible for. We find that the hot dust in these objects is best explained by a temperature of either 750 K or 500 K. We also do not find a correlation within each of these tem-peratures. This could be due to small number statistics so we cannot rule out the intrinsic presence of a correlation.
As a further test we fit a black body to the cooler dust component, best fit by a temperature of ∼ 150 K, and found no correlation between between the unresolved source fraction and the warm dust 12 µm flux contribution fraction.
4.4.
Results on the correlation between extended flux fraction and Eddington ratio Leftley et al. (2018) showed that the unresolved component was dominated by the hot dust in ESO 323-G77. When the source was compared to NGC 3783, it was thought that there could be an evolution of dust distribution with Eddington ratio. Here, we test this hypothesis further. For our 8 objects, we have the flux of the unresolved and resolved components, we can find the flux values for 24 more objects from previous work (Burtscher et al. 2013; López-Gonzaga et al. 2016; Fernández-Ontiveros et al. 2018 ) and we use the values for ESO 323-G77 from Leftley et al. (2018) . As an initial check we compare the resolved and unresolved luminosities to a proxy for Eddington ratio. Our proxy for Eddington ratio is the ratio of intrinsic X-ray luminosity collected from Asmus et al. (2015) and the black hole mass taken from various works in the literature (Onken & Peterson 2002; Greenhill et al. 2003; Lodato & Bertin 2003; Peterson et al. 2004; Garcia-Rissmann et al. 2005; Denney et al. 2006; Gu et al. 2006; Wang & Zhang 2007; Cappellari et al. 2009; Ho et al. 2009; Makarov et al. 2014 ) (see Table 5 for a summary). To convert intrinsic X-ray luminosity to bolometric we use a conversion factor of 10 (Vasudevan et al. 2010) .
The black hole mass is a major source of uncertainty in the Eddington ratio. We use maser emission and reverberation mapping where available, which have a typical uncertainty of <0.1 dex. However, our masses are primarily derived from stellar velocity distribution (SVD). For SVDs we use the intrinsic M-σ scaling relation from Shankar et al. (2016) with a scatter of 0.25 dex. If none of these mass determinations are available, we use Hβ and O III which have uncertainties of 0.5 dex. We found no correlation between the point source flux, or extended source flux, and Eddington ratio using the Spearman rank. However, we do find a tentative correlation between the ratio of resolved (F gs ) and unresolved (F pf ) flux with Eddington ratio for Sy2 AGN (Figure 2 ). In Sy1s we see a large scatter and no correlation (see Figure 3 ). Although, the Sy1s are consistent with the correlation found in Sy2s, however, the Sy1s cover a smaller range of Eddington Ratios. If we take the Sy2 data without errors we get a z (standard score) value of 2.8 when testing the null hypothesis which, in this case, is that the data are uncorrelated. Equivalently this is a p-value of 0.005 where p is the the two sided Spearman rank null hypothesis probability. As a more rigor- Figure 1 . The subplots show, from left to right, the uv plane, the visibility measurements and best model fit, the SED, and the geometric model unresolved source fraction vs. extended component FWHM PDF. Each row shows the result for one object. In the uv plane, the purple points represent observations of high enough quality to be used directly in our analysis, the orange points are the excluded observations. The visibility plot depicts the visibility of each "good" observation vs. baseline length with the best fit geometric model overlaid. The SED contains data from ISAAC (pale orange), VISIR (purple), and Spitzer (grey). ous test of this correlation we Bootstrap, with replacement, the Spearman rank so as to include the errors on the measurements and to reduce the effect of outliers on any correlation. Instead of just taking the 1σ errors on the objects in this paper and the upper limit of NGC 2110 we can directly use their probability distributions from the MCMC Bayesian fitting which is a better representation of their true probability distributions. When we do this for all our objects the z value becomes 2.4 (p-value of 0.016). The Spearman rank correlation coefficient (rho) using the errors is 0.65.
In these results we do not include NGC 1052 from Fernández-Ontiveros et al. (2019) due to their conclusion that the mid-IR photons do not arise from thermal emission. This would make it unsuitable for our study of radiation pressure. However, the presence of silicate emission and nuclear obscuration suggests thermally emitting dust which could mean a very compact dust core is responsible for significant parts of the mid-IR emission. Therefore, we provide results with and without this object. With this object the z value without errors becomes 3.3 and with bootstrapped errors 3.0 (p-value of 0.001 and 0.002 respectively) using an unresolved fraction of 0.96 from their Figure 3 . The rho, with errors included, becomes 0.71.
These results are highly suggestive of a positive correlation between the extended source flux fraction and the Eddington ratio. This correlation could, for example, be influenced by the resolution effect. Farther sources would, in theory, be less resolved because these sources would have more of their would-be "extended" emission included in the unresolved emission. Although, we would expect this effect to cause the opposite correlation due to more distant objects generally being more powerful, ergo bright enough to detect with MIDI, and, therefore, likely to be higher Eddington ratio objects. Consequently, we compare the flux ratio to the distance (Figure 4 ) and X-ray luminosity ( Figure 5 ). We find no significant correlation between either of these quantities and the flux ratio. This therefore reinforces the idea that the correlation is truly between flux ratio and Eddington ratio. We discuss this further in the next section.
DISCUSSION
The evolution of dust distribution with Eddington ratio
In Section 4.4 we presented the results of our comparison between Eddington ratio and the ratio between F gs and F pf . We found a possible correlation for Sy2s but not for Sy1s, this result can be explained by the orientation of Sy2 allowing us to better distinguish the resolved wind from the compact source. The prediction from Leftley et al. (2018) is that at higher Eddington ratios, more of the dust in the system would be located in a more compact disk. This could provide more fuel to the AGN explaining the higher Eddington ratio, and the larger unresolved source fraction.
In this work we find that the unresolved source fraction decreases with Eddington ratio which contradicts this prediction. A z value of 2.4 for this correlation, when using the MCMC Bayesian statistics directly, means that this correlation is uncertain but possible. This relatively low confidence value is mainly caused by two effects: the large black hole mass errors and the small number of objects. We cannot get better black hole masses due to no near-IR continuum reverberation mapping for Sy2s and the intrinsic scatter in SVD black hole masses. However, we will be able to increase the number of sources thanks to the introduction of MATISSE. With MATISSE a single snapshot analysis of an AGN will provide us with more data, 6 visibility measurements and 3 closure phases, than we have from MIDI on most of our current objects. An improved sensitivity, compared to MIDI, will also allow a greater number of viable targets. This capability should allow a survey of local Sy2s which would vastly improve our statistics.
We repeated our analysis to include a new object, NGC 1052. This object was studied by Fernández-Ontiveros et al. (2019) and is an obscured LINER. It therefore provides us with an extra observation at low Eddington ratio. We find that our correlation statistics improve to a z of 3.0 using the Bayesian statistics directly. This demonstrates the possible improvement in our statistics from the inclusion of a small number of new objects. We do not use this object for our final conclusion, however, because it is not clear if the mid-IR emission in this object is from thermally emitting dust. Fernández-Ontiveros et al. (2019) report that the emission is likely synchrotron radiation from a compact jet as a thermally emitting dust structure would have to be unusually compact and the SED follows a broken power-law. The mid-IR emission does show a silicate emission feature, however, and there is an apparent source of nuclear obscuration which implies the presence of dust and dust emission.
In Meisenheimer et al. (2007) , evidence was given that the unresolved source in Centaurus A is also dominated by synchrotron emission while the extended component is dust emission. Similar to NGC 1052, this object may be unsuitable for our correlation. Ergo, the z value without Centaurus A or NGC 1052 is 2.1 (p-value of 0.036). This is not significantly different to the result including Centaurus A.
To explain the correlation between Eddington ratio and flux ratio we propose a different scenario to that in Leftley et al. (2018) . In the radiation driven system of the dusty wind model the higher radiation pressure at higher Eddington ratios would blow more dust out of the disk into the wind. This is further backed by radiation hydrodynamic modelling (see Section 5.2). Sy1.x Figure 5 . Flux ratio against X-ray luminosity for all objects, including NGC 1052. Williamson et al. (2019) performed radiation hydrodynamics simulations of the production of winds through radiation pressure on a dusty AGN 'torus', using the N-body+Lagrangian hydrodynamics code GIZMO (Hopkins 2015) in P-SPH mode. These simulations focus on a small spatial scale and a short time-scale, and neglect reprocessed infrared radiation pressure within the torus body, but can provide qualitative insights into the dependence of the distribution of flux on the Eddington ratio. Infrared radiation is important in the structure of the torus but, in most cases, the accretion disk emission is thought to be the main driver of the dusty wind. Therefore, we deem the use of accretion disk emission only as suitable for our purposes. Simulations were performed with Eddington ratios from 0.01 to 0.20. Here we reanalyse the simulations by calculating the infrared emission as a function of radius. We employ a simple model where emission is dominated by dust, dust grains are spherical and emit as black bodies, and do not consider extinction between dust emission and the observer. This simple model is appropriate because we are not generating a high resolution image, but are only interested in the radial dependence of flux.
Radiation hydrodynamic simulations of dust distribution
Temperatures and dust-to-gas ratios were calculated with Cloudy (Ferland et al. 2013 (Ferland et al. , 2017 as a function of each particle's density and temperature, the unextinguished AGN flux received by the particle, and the optical depth from the particle to the AGN. The dust grains have a radius 1 µm and a density of 3 g cm −3 , although the distribution of flux is not strongly dependent on this choice.
The short simulation times (100 kyr) and lack of explicitly modelled inflow do not permit a steady-state solution to be reached, and so the 'torus' was indeed blown away in these simulations at high Eddington ratios, as suggested in Leftley Figure 6 . The fraction of flux interior to each radius, as a function of r − ri, where r is the distance from the AGN engine, and ri is the interior surface of the 'torus', for various Eddington ratios ηEdd. et al. (2018) . However, this is an artificial effect due to the simulations not being reaching dynamical equilibrium. To correct for this effect, we calculate the integrated flux within each radius as a function of r − r i , where r i is the interior surface of the 'torus'. Therefore, if we take the r i region to be our unresolved component, r − r i becomes analogous to our extended to unresolved flux ratio. We also perform our analysis at t = 20 kyr, before the high Eddington ratio 'tori' can be completely destroyed.
The results are plotted in Figure 6 . Here it is clear that the flux becomes less centrally concentrated with increasing Eddington ratio. This is caused by the outflow rate increasing with greater AGN radiation pressure, producing a stronger and brighter outflow than at lower Eddington ratios. If we extend this qualitative result to the larger scales observed in this work, we can explain the trend in Figure 2 .
MATISSE Candidates
The coverage and phase information required to reconstruct an image of the dust structure in an AGN from the interferometric data was not available with MIDI. This is expected to change with the second generation instrumentation at the VLTI, and especially with the Multi-AperTure mid-Infrared SpectroScopic Experiment (MATISSE, Lopez et al. 2014) . MATISSE will allow the reconstruction of mid-IR images on the same, or smaller, spacial scales as MIDI. MA-TISSE can access smaller spacial scales using the L and M band, whereas MIDI only had access to the N band.
The unresolved flux of the objects in this work make them viable targets for MATISSE. All the objects with less than 10 observations would benefit from a snapshot observation. However, we especially recommend Fairall 49, Mrk 509, and Fairall 51 due to their tentative partially resolved extended structure. In the case of Fairall 49 and Mrk 509, this is the dusty wind component. However, in Fairall 51 this is the tentative dust "ring".
SUMMARY
We reduced and analysed the available MIDI data on 8 AGN. To each we fit a Gaussian and unresolved source model which is the PA independent version of the model used in Leftley et al. (2018) . We find that:
1. All objects are partially resolved, showing visibilities of less than one.
2. Six objects have a unresolved source fraction that can be constrained by the available data. For Mrk 509 and NGC 2110 we derived an upper limit for the unresolved source fraction.
3. Two objects have a partially resolved component that can be constrained with the available data; Fairall 49 and Mrk 509. In the remaining objects the extended component appears over-resolved so we derive a lower limit for the FWHM.
4. Using the unresolved fraction for all objects, from this paper and the literature, we find a tentative positive correlation between the ratio of extended and unresolved flux and Eddington ratio in Sy2s.
We conclude that this relationship translates to more dust being ejected into the dusty wind at higher Eddington ratios which supports the idea that this wind is a radiation pressure driven outflow. We suggest a survey of Sy2s with VLTI/MATISSE to add more objects to the sample could improve the significance of the tentative correlation.
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This research has made use of the NASA/IPAC Extragalactic Database (NED), which is operated by the Jet Propulsion Laboratory, California Institute of Technology, under contract with the National Aeronautics and Space Administration. APPENDIX A. APPENDIX SECTION Figure 7 . The comparison between the spectrophotometry from VISIR (in red) and MIDI (in light blue). Note that the VISIR spectra of NGC 7213 and NGC 2110 have been re-scaled as described in Section 2.2. Figure 8 . Here we show the normalised difference between adjacent tracked and no track observations for 7 calibrators. We plot 2 different OPD ranges for 2 wavelengths and for each pair we plot the average value and standard deviation of the points. HD220954 2013-08-19T08:06:06.734 Figure 9 . Both plots depict the uncalibrated spectrum of HD220954 when reduced with differing OPD ranges. The red lines denote the tracked calibrator and the blue lines denotes the no track. The lower plot is normalised by the Tracked OPD range 0-20 spectrum.
